There is great interest to replace at least part of traditional field measure-29 ments in forest inventories by terrestrial laser scanning (TLS). As soon as 30 the best practices with TLS become known, it is expected that TLS will 31 be operationally used in forest inventories (Liang et al., 2016) . Meanwhile Ducey and Astrup (2013) and Astrup et al. (2014) 
Estimator

104
We first define the proposed estimator in terms of a marked point pattern m is the mark whose total per unit area is to be estimated. For example, the 108 marks m = πd 2 /4 and m = 1 lead to the estimation of the basal area (per 109 hectare) and the tree density, respectively. Using this notation, the variable 110 of interest, i.e. the total per unit area, is
where |W | is the size of the area W and 1(. . . ) is the indicator function that 113 takes the value 1 if the condition in the parenthesis is true and 0 otherwise.
114
We propose the estimator ET ≥ ET.
132
There appears to be a somewhat close relationship between our estimator
133
(1) and the Horvitz-Thompson estimator (Horvitz and Thompson, 1952), 134 which multiplies the sample values by the inverse of the inclusion probability.
135
To see this, consider the case where the scanner is located randomly in the 136 forest area W , the tree locations are fixed and the detection function v
137
obtains only the values 0 and 1. The inclusion probability of a tree at 138 location x and having dbh d is then a disc centred at x and having radius r.
155
We study four detectors also considered in Olofsson and Olsson (2017) . case, 
190
4. Complete detection: A tree is detected if it is completely visible. Then
195
Detectors 1-4 were also considered in Olofsson and Olsson (2017) in the
198 By a simulation study, Olofsson and Olsson (2017) In both cases four different Weibull distributions were used for dbh. 
283
We generated 10 000 replicates of each considered Poisson forest and were moved as in the previous cases if the scan location was too close to a 289 tree.
290
We estimated the tree density using the estimator (1) n is the number of replicates. The relative RMSE was calculated as
3 Results Regarding the estimator (1), the detector Visible led also to the lowest were rather small (see Figure 5 , bottom). It should be noted that the relative
319
RMSEs were largest for low tree densities, but the (non-relative) RMSEs 320 increased with decreasing visibility, i.e. increasing tree density. All in all, 321 the biases were less than 2% for all detectors when the estimator (1) was 322 used, and the contribution of the bias to the RMSE was rather small. Carlo standard errors for the biases were less than 0.6%-points for the regular 327 cases and less than 1.3%-points for the clustered cases.
328
For the regular patterns of tree locations, the biases were positive and 
370
In our simulation study with simulated and empirical forests, the new 371 estimator worked adequately. It appeared that it would be best to use the 372 detector Visible, i.e. to consider a tree detected if any part of it is seen.
373
Our study is, however, based on the theoretical setting where the tree dbh 374 is always obtained exactly, no matter how small part of the tree is seen.
375
In practice, the measurement accuracy is likely to decrease as the distance well, as long as one is able to calculate the corresponding weight (2).
381
We only considered a few detection functions to keep the simulation 382 study reasonably sized. We think that the chosen detectors illustrate the 383 variation in performance quite well. As pointed out also by Olofsson and
384
Olsson (2017) small trees could be more difficult to detect than large trees. In that case, it might be reasonable to consider the detector
where f is a function that gives the proportion of the tree that is required 389 for detection. So far we have not been able to compute a good enough 390 approximation for the weight (2) corresponding to this detector though.
391
In principle it appears possible to use something else than the dbh to 392 determine the nondetection caused by a tree. One could use the tree shape or 393 even a three-dimensional tree model, for example. It would be an interesting 394 question whether or not that could improve estimation.
395
We believe that obstacles such as stones or understorey vegetation could 
